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Yuzu is a typical Japanese citrus with desirable smell. The objectives of this study are to 
establish a process for pressure-induced marmalade (without both heating and the addition 
of pectin) and compare it with heat-induced marmalade. Sliced peel (flavedo) was soaked 
in 2% citric acid solution (pH 2.0). Albedo, endocarp and juice sacs were homogenized 
with 0.3% citric acid solution (pH 2.5). After soaking for 24 hrs, these were mixed and 
50% or 60% sucrose of total weight was added, then pressurized at 500 MPa or boiled 
(process A).  Process B: all process was done at pH 2.7. Peel of high-pressure-induced 
marmalade maintained a natural color. Flavedo in heat-induced marmalade was softer than 
that of pressure-induced marmalade. There was no difference in viscosity between 
heat-induced and high-pressure-induced marmalade. High-pressure-induced marmalade 
with 50% sugar was preferred by a sensory test, because fresh flavor and color were 
maintained. 
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AIMS: Sphingosine kinase 1 (SPHK1), its product sphingosine-1-phosphate (S1P), and 
S1P receptor subtypes have been suggested to play protective roles for cardiomyocytes in 
animal models of ischaemic preconditioning and cardiac ischaemia/reperfusion injury. To 
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get more insight into roles for SPHK1 in vivo, we have generated SPHK1-transgenic (TG) 
mice and analysed the cardiac phenotype. 
METHODS AND RESULTS: SPHK1-TG mice overexpressed SPHK1 in diverse tissues, 
with a nearly 20-fold increase in enzymatic activity. The TG mice grew normally with 
normal blood chemistry, cell counts, heart rate, and blood pressure. Unexpectedly, TG mice 
with high but not low expression levels of SPHK1 developed progressive myocardial 
degeneration and fibrosis, with upregulation of embryonic genes, elevated RhoA and Rac1 
activity, stimulation of Smad3 phosphorylation, and increased levels of oxidative stress 
markers. Treatment of juvenile TG mice with pitavastatin, an established inhibitor of the 
Rho family G proteins, or deletion of S1P3, a major myocardial S1P receptor subtype that 
couples to Rho GTPases and transactivates Smad signalling, both inhibited cardiac fibrosis 
with concomitant inhibition of SPHK1-dependent Smad-3 phosphorylation. In addition, the 
anti-oxidant N-2-mercaptopropyonylglycine, which reduces reactive oxygen species (ROS), 
also inhibited cardiac fibrosis. In in vivo ischaemia/reperfusion injury, the size of 
myocardial infarct was 30% decreased in SPHK1-TG mice compared with wild-type mice. 
CONCLUSION: These results suggest that chronic activation of SPHK1-S1P signalling 
results in both pathological cardiac remodelling through ROS mediated by S1P3 and 
favourable cardioprotective effects. 
 
,.- "($'"# #*#%'&!( '"#(&'%!"'#"# *&#$#&$'
 " &$"#&" $#&$' * !'%)&&&'  &%








Lysophosphatidic acid (LPA) and sphingosine-1-phosphate (S1P) are growth factor-like 
lipids having a phosphate group. The concentrations of these mediator lipids in blood are 
considered to be potential biomarkers for early detection of cancer or vascular diseases. 
Here, we report a method for simultaneous determination of LPA and S1P using Phos-tag, a 
zinc complex that specifically binds to a phosphate-monoester group. Although both LPA 
and S1P are hydrophilic compounds, we found that they acquire hydrophobic properties 
when they form complexes with Phos-tag. Based on this finding, we developed a method 
for the enrichment of LPA and S1P from biological samples. The first partition in a 
two-phase solvent system consisting of chloroform/methanol/water (1:1:0.9, v/v/v) is 
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conducted for the removal of lipids. LPA and S1P are specifically extracted as Phos-tag 
complexes at the second partition by adding Phos-tag. The Phos-tag complexes of LPA and 
S1P are detectable by matrix-assisted laser desorption/ionization time-of-flight mass 
spectrometry (MALDI-TOFMS) and quantifiable based on the relative intensities of ions 
using 17:0 LPA and C17 S1P as internal standards. The protocol was validated by analyses 
of these mediator lipids in calf serum, a rat brain and a lung. The clean-up protocol is rapid, 
requires neither thin-layer chromatography (TLC) nor liquid chromatography (LC), and is 
applicable to both blood and solid tissue samples. We believe that our protocol will be 







Stereochemical structures of a 1:1 complex of (-)-epicatechin (EC) and caffeine, and a 2:4 
complex of (-)-epicatechin gallate (ECg) and caffeine were detemined by X-ray 
Crysta11ographic analysis, and noncovalent interactions forming between EC, ECg and 
caffeine moieties were also elucidate.  1:1 and 2:4 complexes were thought to be formed 
with the cooperative effect of three kinds (face-to-face 2-2 and CH-2 interactions, and 
intermolecular hydrogen bonds) and four kinds (face-to-face and offset 2-2stacking 
interactions, CH-2  interaction, and intermolecular hydrogen bonds) of noncovalent 
interactions, respectively. Upon forming 1:1 and 2:4 complexes, 2-2stacking interactions 
are thought to play an important role in binding EC and ECg with caffeine. The 2-2 
complexation site of the non-ga11oylated catechin EC with caffeine was only the A ring, 










The textural properties of cooked rice were investigated in the presence and the absence of 
gum arabic(GA) and soybean soluble polysaccharide(SSPS). SSPS was more effective in 
increasing the hardness and in decreasing the stickiness of the rice grains than GA. For 
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both polysaccharides, the increase in hardness was more apparent in the whole body than at 
the periphery, whereas the decrease in stickiness was more apparent at the periphery than in 
the whole body. SSPS was more effective in retarding the gelatinization of rice starch and 
in lowering the elastic characters of the glutinous layer (the materials leached out of the 
rice grains during cooking) along with a decrease in the amount of amylopectin leached. 
The textural hardness of cooked rice was determined by the degree of starch gelatinization, 
whereas the textural stickiness was related to the rheological characters of the glutinous 
layer and the leaching profile of the starch components.  
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A Furunori-like polysaccharide was prepared from the paste of wheat starch for 2 weeks by 
a new method combining -amylase treatment of the paste and the washing of the paste to 
remove low molecular-weight materials during retrogradation of the paste. Structural 
properties of the Furunori-like polysaccharide and Furunori samples were investigated by 
comparing their iodine affinity, average molecular-weight, and distributions of the unit 
chain-length and whole chain-length. The degree of retrogradation was also compared 
using the +-amylase-pullulanase method and the X-ray diffractometer. All results of there 
experiments showed similarities between the Furunori-like polysaccharide and Furunori 
samples. Their similarity of structure and degree of retrogradation appears greatly to 
provide the Furunori-like polysaccharide with an adhesiveness and smoothness similar to 


































The present study investigated a novel milling method for producing amorphous rice starch 
without adding water. A new type of milling machine was developed (termed the shear and 
heat milling machine (SHMM)), which is capable of applying mechanical shear and heat 
during the milling process. The SHMM consisted of a pair of rice mortars attached to a 
servomotor and a ring heater. The heater was installed on the upper mortar; the temperature 
of the upper mortar was monitored and controlled by a thermal controller. Wide-angle 
X-ray diffraction (WAXD) analysis was used to determine the crystallinities of starch in 
rice flour samples produced using the SHMM at different milling temperatures. The 
WAXD data for milled rice flour that had been heated exhibited no diffraction peaks. This 
experimental result demonstrates that the developed SHMM produces amorphous rice 
starch easily by milling with heating without the addition of water. The milling conditions 
such as the shear and heat applied can be used to control the crystallinity of starch in rice. 
 







Aspergillus oryzae KB produces two types of -fructofuranosidases: F1 and F2. F1 
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produces the fructooligosaccharides (FOSs) 1-kestose, nystose, and fructosyl nystose from 
sucrose through a transfructosylation action, whereas F2 mainly hydrolyzes sucrose to 
glucose and fructose. F1 andF2 enzymes were more selectively produced from the KB 
strain in liquid media with a sucrose concentration >2% and <2%, respectively. 
Immobilization using an anion-exchange resin (WA-30 ; polystyrene with tertiary amine) 
and cross-linking with glutaraldehyde depressed the hydrolysis reaction of F2 (high 
hydrolyzing enzyme) alone and enhanced the thermal stability of F1 (high transferring 
enzyme). F1 enzyme produced in the high sucrose medium was immobilized, crosslinked, 
and packed in a tubular reactor for continuous production of FOSs (24.6% 1-kestose, 
21.6% nystose, 5.7% and fructosyl nystose). In a long-term operation in which 60% 
sucrose was inputted at 55, the composition of FOSs produced was 51.9% (transfer ratio: 
92%), and production by the immobilized enzyme was maintained for 984 h. 

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Objective: Although several studies have reported associations of depressive state with 
specific nutrients and foods, few studies examined the association with dietary patterns in 
adults. We investigated the association between major dietary patterns and depressive 
symptoms in Japanese. 
Methods: Subjects were 521 municipal employees (309 men and 212 women), aged 21-67 
years, who participated in a health survey at the time of periodic checkup. Depressive 
symptoms were assessed using the Center for Epidemiologic Studies Depression (CES-D) 
Scale. Dietary patterns were derived by using principal component analysis of the 
consumption of 52 food and beverage items, which was assessed by a validated brief diet 
history questionnaire. Logistic regression analysis was used to estimate odds ratios of 
depressive symptoms (CES-D 16) with adjustment for potential confounding variables. 
Results: We identified three dietary patterns. A healthy Japanese dietary pattern 
characterized by high intakes of vegetables, fruit, mushrooms, and soy products was 
associated with fewer depressive symptoms. The multivariate-adjusted odds ratios (95% 
confidence intervals) of having depressive symptoms for the lowest through highest tertiles 
of the healthy Japanese dietary pattern score were 1.00 (reference), 0.99 (0.62-1.59), and 
0.44 (0.25-0.78), respectively (p for trend = 0.006). Other dietary patterns were not 
appreciably associated with depressive symptoms. 
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Conclusion: Our findings suggest that a healthy Japanese dietary pattern may be related to 











Cytokeratin (CK) 18 M30 antigen has been proposed as a diagnostic marker of 
nonalcoholic fatty liver disease (NAFLD). We studied serum CK18 M30 antigen level and 
examined the correlations among CK18 and biological data, dietary intake, and plasma 
fatty acid composition in middle-aged Japanese males with (NAFLD; n=42) and without 
NAFLD (control; n=35). NAFLD was diagnosed if subjects showed fatty liver on 
abdominal ultrasonography and their alcohol consumption was <20 g/d. They were also 
confirmed to have negative serological results for tests of autoimmune liver disease and 
hepatitis B and C. In the NAFLD group, body mass index, waist circumference, serum 
M30 antigen, alanine transaminase (ALT), cholinesterase, triacylglycerol, LDL-cholesterol, 
and HbA1c were significantly higher than in the control group. In the fatty acid analysis of 
plasma phospholipids, significantly higher dihomo--linolenic acid (DGLA), total saturated 
fatty acids (SFA), and palmitic/linoleic acid ratio as well as lower arachidonic acid/DGLA 
ratio were observed in the NAFLD group compared with the control group. In the NAFLD 
group, M30 antigen was correlated positively with serum ALT, plasma DGLA, dietary SFA, 
and serum TNF- as determined by partial correlation analysis controlled for BMI. On the 
basis of multivariate regression analysis using a stepwise method, M30 antigen was 
significantly associated with ALT and plasma DGLA. Regarding the determinants of 
NAFLD as revealed by logistic regression analysis, a high odds ratio was observed for 
plasma DGLA. In conclusion, members of the NAFLD group showed higher levels of 
serum CK18 M30 antigen and M30 antigen was strongly associated with serum ALT and 
plasma DGLA. Abnormal fatty acid metabolism may be a factor that causes aggravation of 
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Introduction.The peel of yuzu (citrus Junos TANAKA)is used in Japanese dishes and 
marmalade due to its desirous smell. The surface of the peel is called flavedo (an epicarp) 
and is yellow and rough. The inside of flabvedo is called albedo (a mesocarp) and is white 
and spongy. An endocarp consists of several segments of juice sacs and a lot of seeds 
which are surrounded by a segment wall.  
The objective of this study is to investigate the relationship between the softening of yuzu 
and the extraxtion of pectic substances from yuzu during soaking in citric acid, heating or 
presurrization. 
Methods. Marketed yuzuwas divided into flavedo, albedo, endocarp (segment walls) and 
juice sacs. Flavedo was sliced in 3 mm widths and soaked in a citric acid solution (pH 
2.0,pH 2.5 or pH 2.7) for 24h. The texture of the soaked peel (flavedo) was measured using 
a Rheoner (RE-33005, Yamaden Ltd.).The samples (four parts of yuzu and flavedo soaked 
in citric acid solution of pH 2.7 for 24h at 35˚C)were vacuum packed, then boiled in hot 
water for 10 min or pressurized for 30 min at 500MPa, respectively. Also, sliced flavedo 
was droped into hot water then boiled for 10 min. Alcohol-insoluble-solids(AIS) were then 
prepared from the raw and treated samples. Pectic substances from AIS were extracted into 
3 reagents successively: solutions were distilled water (at 20˚C,12h2), 0.4% sodium 
hexametaphosphate (at 20˚C, 2h2) and 0.05N HCl (at 85˚C, 1h). Changes in texture 
were measured and minute structures of flavedo and albedo were observed using a 
cryo-scanning electron microscope (S-4500, Hitachi Ltd.). 
Results. Firmness of peel decreased as soaking time lengthened and became softer at 
pH2.0 than when it was soaked at pH2.5 and pH 2.7. Firmness of peel was (greatest to 
least); pressurized > soaked for 24h at pH 2.7 > pH 2.5 > heated. By cryo-SEM 
observation, the cell walls of flavedo were soaked for 3h at pH 2.0 or for 24h at pH2.7, but 
did not loosen.However, the middle lamella separated after soaking 24h at pH 2.0.The 
structures of albedo became morespongy as the inner position and became loose after 3h 
of soaking at pH 2.5. The cell walls of flavedo and albedo did not loosen after 
pressurization. However, after heating, the middle lamella of albedo separated but flavedo 
did not. The amount of pectin was greatest in albedo > flavedo > endocarp> juice sacs, 
respectively, and also in pressurized > heated > boiled yuzu. About 30% and 24% pectin 
were extracted by soaking for 24h at pH 2.0 and pH2.7, respectively. The water-soluble 
pectin in flavedo, albedo, endocarp and juice sacs increased more by heating than 
pressurization.  
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Discussion. By soaking in citric acid solution, yuzu peel softened due to the removal of 
Ca
2+
.  Heating also softened peel, but pressurization did not. The pH values of peel and 
cooked water were 3 ~ 4 and 4.02, respectively. Therefore, it was found that degradation 








Introduction. Yuzu is a typical Japanese citrus. Because the peel smell is desirous, it is used 
in Japanese dishes and marmalade. The smell is maintained by pressurization, but the peel 




 Citrus peel 
possesses sufficient pectin and acid to form marmalade, but pectin is added to marketed 
high-pressure-induced jam and marmalade.Therefore, a method for softening yuzu peel 
without heating will be investigated. In previous papers,
3, 4, 5
 high-methoxyl pectin is 
extracted by soaking in 0.01N HCl solution (pH 2.0) at 35˚C due to the removal of Ca
2+
, 
therefore vegetables are softened.This extraction method of pectin
3, 4
will be used for 
softening the peel by using citric acid instead of HCl. The objectives of this study are to 
establish a processfor pressure-induced marmalade and to compare it with heat-induced 
marmalade. 
Methods. Peel (flavedo) ofyuzu was sliced and soaked in 2% citric acid solution (pH 2.0). 
Peel (albedo), segment wall and juice sacs were homogenized with 0.3% citric acid 
solution (pH 2.5). After soaking 30min, 3h, 5h, 8h or 24h, peels were mixed and sucrose 
was added (final sugar 50% or 60%). The samples were vacuum packed, then pressurized 
for 30 min at 500 MPa or boiled in hot water for 10 min, respectively (process A). Process 
B:albedo, segment wall and juice sacs were homogenized with 0.06% citric acid solution 
(pH 2.7) and mixed with sliced flavedo. Then it was soaked for 24h at pH 2.7, sucrose was 
added (final sugar 50%), then marmalade was made the same as process A.The firmness of 
flavedo in marmalade and the rheology of marmalade (jelly) without peel were measured 
using a Rheoner and a Rheosol-G3000, respectively.  Sensory evaluation of marlamade 
was compared using a five point scale. 
Results.Peel of high-pressure induced marmalade maintained a natural color. Firmness of 
peel decreased during soaking due to the removal of Ca
2+
. Firmness of peel in heat-induced 
marmalade became softer than when it was high-pressure induced. It was found that pectin 
of high-pressure-induced marmalade does not degrade through trans-elimination and 
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firmness of peel increases as it dehydrates with sucrose. The viscosity of heat-induced 
marmalade (process A) was higher than high-pressure-induced marmalade, and marmalade 
with 60% sugar was slightly higher than that with 50% sugar. However, a great difference 
in viscosity between heat-induced and high-pressure-induced marmalade (process B) was 
not found. 
Discussion.High-pressure-induced marmalade (both processes A and B) with 50% sugar 
was evaluated as best by a sensory test, because fresh flavor and color were maintained. 
References. 
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Lysophosphatidic acid (LPA) is a lipid mediator that plays a role in the process of wound 
healing in animal tissues, including the digestive tract.   We previously developed a 
method for quantification of LPA with Phos-tag, a phosphate capture molecule.   Using 
this novel method, we determined LPA in several foodstuffs.   We found that cabbage 
leaves were the richest source of LPA.   We obtained the evidence that phosphatidic acid 
(PA) formed during mastication of raw cabbage leaves was converted to LPA by 
phospholipase A2 in mouse stomach.   The lipid extract obtained from ground cabbage 
leaves promoted both proliferation and motility of stomach-derived epithelial-like cell lines.   
We observed that oral administration of LPA to a rat significantly inhibited the 
stress-induced formation of stomach ulcer.   From these results, it is suggested that LPA 
formed during the digestion of cabbage leaves is one of the components in the beneficial 
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Special kinds of aged paste, called Furunori, is a traditional material used as adhesive for 
the conservation of Japanese paintings. It has low viscosity and is a weaker adhesive than 
fresh starch paste.  It is made by storing wheat starch paste in large jars and placing them 
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in a cellar for as long as ten years.  
A Furunori-like polysaccharide was prepared from the paste of wheat starch for 2 weeks by 
a new method combined -amylase treatment of the paste and the washing of the paste to 
remove low molecular-weight materials during retrogradation of the paste. Structural 
properties of the Furunori-like polysaccharide and Furunori samples were investigated by 
comparing their iodine affinity, average molecular-weight, and distributions of the unit 
chain-length and whole chain-length. The degree of retrogradation was also compared 
using the -amylase-pullulanase method and the X-ray diffractometer. All results of these 
experiments showed similarities between the Furunori-like polysaccharide and Furunori 
samples.  Their similarity of structure and degree of retrogradation appears greatly to 
provide the Furunori-like polysaccharide with an adhesiveness and smoothness similar to 
that of the Furunori samples.   








1. Relationship between structure and physicochemical properties of endosperm starches of 
rice originated in Japan and the other countries 
Properties of rice starches were investigated using 4 types of endosperm starches, waxy, 
low amylose(AM), medium AM and high AM starches of rice cultivars bred in Japan and 
the other countries.  Rice starches were prepared from the polished rice using a cold alkali 
method.  There was a highly negative relationship between the real AM contents and the 
peak viscosity measured by Rapid Visco Analyser (RVA) for non-waxy starches.  In the 
group of high AM starches, there were two types (in Japan) and various types (in the other 
countries) of rice starch samples with similar apparent AM contents, different contents of 
super-long chains (SLC) in amylopectin (AP), and different values in peak viscosity and 
setback of starches measured by RVA.  Since there was a highly positive relationship 
between SLC contents and setback, the SLC in AP seems to have a great influence on the 
setback of starch.  Both the side-chain length distributions within the short-chain range of 
AP and the SLC content of AP greatly influence the gelatinization temperature of rice 
starches. The SLC in AP contributed to neither swelling nor dissolution of rice starches in 
water at 75.  The starches of non-waxy cultivars of indica and Chinese indica had 
decreased amounts of branch chains with the degree of polymerization (DP) of 6-12(Fr.A).  
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The Fr.A contents correlated negatively with the peak temperature of gelatinization of the 
rice starches measured by DSC.  There was a high positive relationship between amounts 
of Waxy (Wx) protein and SLC contents in starch.  This appears to show that Wx protein 
is concerned with synthesis of SLC. Finally, we proposed a scheme of the relationship 
between the SLC and the Fr.A contents of AP as a classification of endosperm starches of 
rice.     
2. Fine structure of rice amylopectins with different chain-length distributions and SLC 
contents 
Some structural characteristics were investigated for waxy rice starches and the APs 
purified from non-waxy rice starches using Schoch’s method modified by Takeda et al. 
with different chain-length (CL) distributions and SLC contents.  Fig.1 shows the average 
CL, -amylolysis limit, average outer CL, average inner CL, and max (wavelength at 
absorption maximum) and blue value (A680) of iodine complexes of the rice APs.  The 
average CL and outer CL were the highest in the very long type of AP cluster CL. The 
highest -amylolysis limit, max, and blue value were observed in the APs with high 
contents of SLC.  The average inner CL of AP was 6 - 7 and similar among APs except for 
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A rice cultivar, Yukinoho was discovered in Hokkaido as a mutant rice of Aya. It is a high 
amylose rice and is expected to use as a dietary cure. In this work, we have demonstrated 
the physical properties of cooked rice and the properties of endosperm starches of 
Yukinoho bred in 2004-2008, and compared with those of 80 rice cultivars bred in 2006 at 
several national agricultural research centers and a commercial rice of Koshihikari. Starch 
granules were prepared from polished rice by the cold alkali method. Rice amylopectin was 
isolated and purified from the rice starch by a modification of Schoch’s method.  
Iodine absorption spectra of starches. The max of starches of Yukinoho, 80 rice cultivars, 
and commercial Koshihikari were in the range of 582-593nm, 520-592nm and 566nm, 
respectively. The Blue value (B.V.) of these starches were in the range of 0.32-0.36, 
0.05-0.37 and 0.24, respectively. There was a highly positive relationship between max 
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and B.V. of them.  
Chain-length distributions of starches and amylopectins of Yukinoho and Koshihikari by 
gel permeation chromatography. The contents of aparent amylose (AAM) and super-long 
chain (SLC) of Yukinoho starches were 26.1-30.3%, 7.3-8.6%, respectively. Both of these 
values were higher than Koshihikari starch. These results correlated with the max and B.V. 
measured from iodine absorption spectra. 
Debranching of starches of Yukinoho and Koshihikari with isoamylase and fractionation of 
debranched materials by HPAEC-PAD. The contents of fraction for peak areas of unit 
chains of DP6-12 (Fr.A) of Yukinoho and Koshihikari starches were 27.7-31.5%, 26.5%, 
respectively. These results show that there were large amounts of the short side chains in 
Yukinoho starches. 
Themal properties of starches by DSC. The range of the peak temperature (Tp) of starches 
of Yukinoho, 80 rice cultivars, and commercial Koshihikari were 57.8-60.70 , 
61.8-73.50 (except for Ayunohikari composed of starch gelatinizes at a strikingly low 
temperature), 67.20, respectively. The enthalpy change (H) of these starches were 
8.5-10.9J/g, 7.2-13.5J/g (except for Ayunohikari composed of starches gelatinizes with low 
H), 10.0J/g, respectively. Yukinoho is one of the lowest Tp among Japonica rices, but H 
is similar to 80 rice cultivars and commercial Koshihikari. These results show that the short 
side chains in Yukinoho starches make the Tp decrease. This result corresponds to a 
previous report. 
Viscosity of starches of Yukinoho, 80 rice cultivars, and commercial Koshihikari measured 
by RVA. The viscogram of Yukinoho is very close to Hoshiyutaka, that is, the peak 
viscosity is low and the setback is high. 
Hardness and stickiness of cooked rice just after cooking and after storage at 50. Since 
Yukinoho was significantly hard and less stickiness in both conditions, it is expected to use 













We evaluated the effects of variation in two starch genes in rice (Oryza sativa L.) – 
granule-bound starch synthase I (GBSSI, wx) and starch synthase IIa (SSIIa, alk) – 
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between indica cultivar Kasalath and japonica cultivar Nipponbare on properties of rice 
starch and cooked rice.  We used six samples, namely, four near-isogenic lines – NIL(Wxa, 
alk), NIL (Wxa, Alk), NIL (Wxb, Alk), and NIL (wx, Alk) – containing chromosomal 
segments of Kasalath on a Nipponbare genetic background, and wx mutant of Nipponbare; 
(wx, Alk), and Nipponbare; (Wxb, alk).  
The Wxa allele explained most of the difference in contents of apparent amylose and 
super-long chain in amylopectin between the two cultivars, and decreased the peak 
viscosity and breakdown, and increased the setback than those of Nipponbare.  These 
changes reduced the quality of cooked rice both just after cooking and after storage at 5, 
because they increased the hardness of cooked rice both just after cooking and after storage 
at 5 and decreased the stickiness of it.  
The variation in SSIIa affected the chain-length distributions of amylopectin among 
samples.  NIL(Wxb, Alk), NIL (Wxa, Alk), and NIL (wx, Alk) showed very similar 
profiles to those of Kasalath in having fewer short chains of DP6-11 and more mid-length 
chains, as reported by Umemoto et al [1].  The variation in SSIIa affected the 
gelatinization temperature of starch.  NIL(Wxb, Alk) and NIL (Wxa, Alk), and especially 
NIL (wx, Alk) showed higher gelatinization temperature than Nipponbare.  The variation 
in SSIIa also affected the eating quality after storage of cooked rice at 5.   The cooked 
rice after storage at 5 of NIL(Wxb, Alk), NIL (Wxa, Alk), and NIL (wx, Alk) became 
harder and less sticky than Nipponbare, although the rices were comparable just after 
cooking.   
The wx allele explained the difference in the existence and deficiency of amylose and 
super-long chain in amylopectin among samples.  [1] Umemoto, T., Aoki, N., Lin, H.X., 
Nakamura, Y., Inouchi, N., Sato, H., Yano, M., Hirabayashi, H. and Maruyama, S., Funct. 
Plant Biol., 31, 671-684 (2004). 
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Structural and physicochemical properties of rice starches were investigated using four 
types of endosperm starches (waxy, low amylose (AM), medium AM and high AM 
starches) of rice cultivars bred in the agricultural experiment stasion of the Ministry of 
Agriculture, Forestry, and Fisheries of Japan.  There was a highly negative relationship 
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between the real AM contents and the peak viscosity measured by a Rapid Visco Analyser 
(RVA) for non-waxy starches.  There was a highly positive relationship between 
super-long chains (SLC) contents in amylopectin (AP) and setback of starches measured by 
RVA, so the SLC in AP seems to have a great influence on the setback of starch.  Both of 
side-chain length distribution within the short-chain range of AP and the SLC content of AP 
greatly influence the gelatinization temperature of rice starches.   The SLC in AP 
contributed to neither swelling nor dissolution of the rice starches in water at 75.  We 
proposed a scheme for the relationship between the SLC and Fr.A (DP6-12) contents of AP 
as a classification of endosperm starches of rice cultivars bred in Japan.  There were 
significant differences among the setback values of the starches plotted into three zones 
determined by the SLC contents in the scheme. 








Rice is the most important food resources in Japan. Japanese people usually eat not only 
freshly cooked rice but also stale cooked rice like a rice ball. The texture of cooked rice is 
mainly controlled by rice cultivars, which have different properties of endosperm starches. 
So, it is important to investigate the relationship between the properties of endosperm 
starches and the physical properties of cooked rice.  
In this work, we used 80 cultivars bred in 2006 at several national agricultural research 
centers. These cultivars consist of 12 waxy, 25 low-amylose, 40 medium-amylose and 3 
high-amylose rice samples. Starch granules were prepared from polished rice by the cold 
alkali method.  
Properties of endosperm starches have clarified by iodine absorption spectra, DSC, RVA 
and GPC. The range of blue value (B.V.) and wavelength at absorption maximum (max) 
of endosperm starches measured by iodine absorption spectra were 0.05-0.37 and 
520-592nm, respectively. The peak temperature (Tp) and the enthalpy change (H) of the 
gelatinization of rice starches measured by DSC were in the range of 54.2-73.5 and 
4.4-13.5J/g, respectively. The temperature at initial viscosity rising (Tv), peak top viscosity 
(PV), breakdown (BD) and setback (SB) of each starch samples were obtained from the 
RVA viscograms. The PV, BD and SB were in the range of 126-467RVU, 36-367RVU and 
35-340RVU, respectively. The range of apparent amylose content (AAM) measured by 
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GPC was 0.0-28.5%.  
Physical properties of freshly cooked rice and the stale cooked rice stored at 5 for 24h 
has demonstrated by katasa-nebari-kei which is a kind of tensipresser. The hardness and 
stickiness of freshly cooked rice were in the range of 1.70-7.03kgf and 0.02-0.88kgf, 
respectively. The range of hardness and stickiness of stale cooked rice were 1.27-9.68kgf 
and 0.01-0.80kgf, respectively. There were positive relationships between the hardness of 
cooked and stale cooked rice and some properties of starches (the apparent amylose content, 












































































!$) !(#%(!%$ [4:>[ñ<B-°Ĉ¨čK]}tāÿL  ą
GPQ  H°;Z,ČEK "* Ì©[¤SKJ²<F,£=ÑáÉXĀâ
G0Y^i]}hĊċK¬8L  HflpIÿG0Y-A:GÄÝ
àGLyKËú«HÏºÚÔHKĆûJE1FõOB-























K  EJ­78ĉ;ZY-^sbt~JL  EK  þ¯H  EK  þ
¯6¤RZF4X,:K2C]}{`kKÖ¢»JĆ<F1YKL  H
 Kzmï¢G0Y-:ZJ²<F  LíGÚÔ<,÷înyGL
I8,¢»JVXíGÖ¢»;ZY£nyKöJĆ<F1Y-À,
 LÚëÂJ49YényKòJĆ>YHè3WZF1Y-

































































6< Â¿Äª  7  ;¶q®ä;å%:ÉÈ.5 ßÀÅÆÁ°
®;Ù¥OÜC ßÀÅ;¢OÈ .2!B2çÑ;Ö¾:4%5F¬Û
.2!
"£µ#Äª  7 
	

Äª  :4%5  'H=ß
Q]jUÒ;¶q®äO³á.27,M  6<XaXR\ñò:ß
)Ò0K,7:HJ wíóODilb;®ä)  ï
 ®äð(
I¶ï ®äð>7  O',0sO×z.2!m£ 
 6<,;¯9ilb;Wk`SelYfk<×IL9(32!±: pç
Ñ6,;ilb;Qd^èæ|O³á.27,M  6<Ú²6$K  ;
pì)  6$K;:.5ïð  6< 	 §Íx)   §Íx)  6$
Jïð ,;æ|)tàº;G6F@Aw-L5%K,7)N(32!
1,6  ;ò4;  ²O     98:Ó¡.2ÅçÑOv
. bigk QdjcT[k UhWlVk:0Kã_gelZO¹
.2!B2 ­Ç9»ÏÐ©u:â% îß¼o6;¾:4%5
FÞ?2!
"Ò«# Oxê;*9  G  :Ó¡.2ÅçÑ6< ¶)@A·
.2!m£ ilb;)}ë-LK7Ô&ILK  Ó¡ÅçÑ:
'%5< ß:.5éÂ7@AÎ;¶)ÝEIL2!-I:Ú²
;õ§Íx;  O  7/  :Ó¡.2ÅçÑïð6< bigk:
0K¶)¸0K77F: QdjcT[kGUhWlVk:0K¶)n











Starch debranching enzyme catalyzes the hydrolysis of alpha-1,6-glucosidic linkage of 
alpha-glucans such as amylopectin, glycogen and pullulan. For industrial starch 
saccharification processes, heat stable Bacillus pullulanase is widely used for this purpose 
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and Pseudomonas isoamylase is also partly employed. These two enzymes have different 
substrate specificity; the former preferentially hydrolyzes flexible pullulan 
chains, while the latter prefers amylopectin and glycogen. Understanding of the mechanism 
of substrate specificity based on the three-dimensional structure is important for improving 
industrial enzymes. We previously determined the crystal structure of Pseudomonas 
isoamylase and Klebsiella pullulanase and found loop constituted of residues 706-710 
changes its main-chain conformation to accommodate the substrate analogues bound in the 
active sites of Klebsiella pullulanase. Especially, Gly707 and Trp708 greatly change their 
phi, psi torsion angles from the apo form to active form. Such induced-fit motion is not 
observed in Psedomonas isoamylase. In this study, we tried to clarify the role of the 
induced-fit motion of the loop in view of the substrate specificity of starch debranching 
enzymes. By comparing the amino acid sequence of the flexible loop, we found the 
difference, 705GEGW for Klebsiella pullulanase and AEPW for Pseudomonas isoamylase. 
Then we introduced mutations to two Gly residues, Gly705 and Gly707, to produce G705A, 
G705V, G707A, G707M, G707V, G707P, G705A/G707A, and G705A/G707P. Among 
these mutant enzymes, G707P showed slightly altered substrate specificity resembling to 
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Low total serum cholesterol has been associated with deaths from suicide. Low levels of 
cholesterol may decrease the activity of serotonin receptors and serotonin transporter by 
decreasing the lipid microviscosity of the membrane of the neural cell. The purpose of this 
cross-sectional study was to examine the association between total serum cholesterol and 
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depressive symptoms in Japanese adults. 
Methods: 
The study subjects were 517 employees (309 men, 208 women) aged 21-67 years working 
in two municipal offices in Japan. Depressive symptoms were assessed using a Center for 
Epidemiologic Studies Depression (CES_D) scale. Depressive symptoms were defined as 
CES_D scale score 16. Total serum cholesterol was also measured for each subject. We 
analyzed the data using logistic regression analysis with adjustment for sex, age, body mass 
index, work place, marital status, occupational physical activity, leisure-time physical 
activity, current smoking, current alcohol drinking, total energy intake and job stress score. 
Because the results did not materially differ between men and women, all statistical 
analyses were performed for men and women combined.  
Results: 
The prevalence rate of subjects with depressive symptoms was 36.4% (36.3% for men and 
36.5% for women). No relationship was found between low total serum cholesterol and 
depressive symptoms. The multivariate-adjusted odds ratios (95% confidence intervals) for 
depressive symptoms for the first (lowest), second, third, and fourth (highest) quartiles of 
total cholesterol level were 1.00 (reference), 0.76 (0.43-1.37), 1.03 (0.58-1.82), and 0.86 
(0.47-1.60), respectively (P for trend=0.82). Similar results were obtained when a higher 
cutoff for depressive symptoms was used (CES_D 23). 
Conclusion: 
These results suggest that total serum cholesterol levels are not associated with depressive 






























































1. Structural and physicochemical characteristics of endosperm starches of rice cultivars 
recently bred in Japan. 
Properties of rice starches were investigated using 4 types of endosperm starches, waxy, 
low amylose (AM), medium AM, and high AM starches of rice cultivars recently bred in 
Japan. There was a highly negative relationship between the real AM contents and the peak 
viscosity measured by Rapid Visco Analyser (RVA) for non-waxy starches.  In the group 
of high AM starches, there were two types of rice starch samples with similar apparent AM 
contents (about 30%), different contents of super-long chains (SLC) in amylopectin (AP), 
and different values in peak viscosity and setback of starches measured by RVA.  Since 
there was a highly positive relationship between SLC contents and setback, the SLC in AP 
seems to have a great influence on the setback of starch.  Both of the side-chain length 
distribution within the short-chain range of AP and the SLC content of AP have greatly 
influenced the gelatinization temperature of rice starches.  The SLC in AP contributed to 
neither swelling nor dissolution of rice starches in water at 75.   
2. Structure and properties of endosperm starches from cultivated rice of Asia and other 
countries. 
Starch granules were prepared from mature grains of 75 cultivars of rice originating in Asia 
and the other countries. Non-waxy cultivars of the indica and Chineseindica had higher 
contents of the apparent AM and SLC in AP. HPAEC-PAD of isoamylase- debranched 
starches showed that the starches of non-waxy cultivars of the indica and Chinese indica 
had decreased amounts of branch chains with DP 6-12 (Fr.A). The Fr.A contents correlated 
negatively with the peak temperature of gelatinization of the rice starches.  There was a 
high positive relationship between amounts of Waxy (Wx) protein and SLC contents in 
starch.  This appears to show that Wx protein is concerned with synthesis of SLC. We 
proposed a scheme of the relationship between the SLC and the Fr.A contents of AP as a 
classification of endosperm starches of rice.  
3. Effects of variations in starch synthase on starch properties. We evaluated the effects of 
functional variation in three starch synthases in rice granule-bound starch synthase I (GBSS, 
wx), starch synthase I (SSI, SSI), and starch synthase IIa (SSIIa, alk) between indica 
cultivar Kasalath and japonica cultivar Nipponbare on starch properties.  We used three 
near- isogenic lines-NIL(Wxa), NIL(SSIK), and NIL(Alk)-containing chromosomal 
segments of Kasalath on a Nipponbare genetic background. The Wxa allele explained most 
of the difference in AM content between the two cultivars, and decreased the peak viscosity 
and breakdown to less than half of those of Nipponbare. Differential scanning calorimetry 
revealed faster retrogradation of the once-gelatinized starch in NIL(Alk).  The variation in 
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Colorectal cancer is the second most common cancer in developed countriesaccording to its 
incidence and mortality rate. The incidence of colorectal cancer is particularly high in 
Oceania, North America, Western Europe, and Japan, and preventing this disease is 
therefore a high priority in developed countries. There is currently much interest in fish and 
omega-3 polyunsaturated fatty acids (-3 PUFAs) because of their preventive effect against 
colorectal cancer. 
Epidemiological studies have shown that consumption of fish/-3 PUFAs can reduce the 
risk of colorectal cancer. However, the results are inconsistent: some studies have 
suggested a preventive effect, while others reported no association. In future 
epidemiological studies on the association between fish/-3 PUFAs and colorectal cancer, 
the analysis methods should be improved to accurately measure the intake of fish/-3 
PUFAs using dietary surveys and/or biomarkers. Furthermore, randomized controlled trials 
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